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(74) [ftSA] 
[#«±] 
(57) tS»] 

mm #*g#»2.4kb<DStt?5XS K-CftU. MM* 
jR EcoRL XbaL KpnL HindML Bgl I L Spel fCcfc 
oT«Bf*tLr, MSB* ClaK PstL SphL BamHL Ac 
cL St? Sad (z«koT«JR**i4ffl(4»36<*tt-f*i1-e*y 
« JLO|DIB0)«ISR« Glal, PstL SphL BamHL AccL 
»tf Sad (c^oT«0Hrd4i«fflttA<Bia)»ll8ffiRI!HSttl9 
t^Jtl^^XS KpNC903 o 


MM «tt?5*5 KpNC903l* % ^tL(z^^+L^>fl>^ CD^J 
H*ft=*«MMtt*HJBLT. rt*<Z)D N AirA£gA^ 


OalO 



SamH1 1.0 


(74) [Attorneys) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Constitution] Molecular weigfit being ring shape pla 
smidofapproxinrately2.4kb,tobe, restriction 
enzyme EcoRl , Xbal, Kpnl, Hindlll, BgJII, a 
quantity of site which is not cut off by Spel , is cut 
oflby restriction enzyme Qal, PstI, SphI, BamHI, 
AccI , and SacI is 1 respectively, plasmid pNC903 
where sitewhich is cut off and aforementioned 
restriction enzyme Qal,by Pstl,the SphI, BamHI, 
AccI , and SacI is shown withthe restriction enzyme 
cleavage map of Figure 1 . 

[Effect(s)] Ring shape plasmid pNC903 be able to intr 
oduce and be able to decorate importedDNA fragment, 
be able to utilize in development of many useful 
plasmid vector making useof cleavage site due to 
various restriction enzyme which is included in that, 
especially,it is useful as plaanid vector in host-vector 
system which designates no cull D. off jpl 1 
bacteria as host. 


MMMMDMN 

[»#au #*stf»2.4kba>att^x5 K-efcy, « 

mmm EcoRL XbaL KpnL Hindi IK Bgl I L XI* Spel 
\z*iX®m2ti? % Ummm ClaL PstL SphL BamH 
L AccL St; SacI lz*oTttBr*ft*»ttMtf*ft«i1 
"Cfcy, R-om&Oftmmm ClaL PstL SphL BamHL 
AccL Rtf SacI lzJ:oT«Bf*ti6»ttyTE(D»flBS« 


[aaim(s)] 

[Qaiml] Molecular weight being ring shape plaardd 
ofapproxinBtely2.4kb,tobe, restriction enzyme 
EcoRl , Xbal, Kpnl, Hindlll, Bglll, Or quantity of 
site which is not cut off by Spel , is cut offby 
restriction enzyme Clal, PstI, SphI, BamHI, AccI , 
and SacI is 1 respectively, plasmid pNC903 where 
sitewhich is cut off and aforementioned restriction 
enzyme Clal, by Pstl,the SphI, BamHI, AccI , and 
SacI is shown withthe below-mentioned restriction 
enzyme cleavage map Chemical Formula 1. 
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[Chemical Forrrula 1] 


ClalQ 


Acs U 



0*mHM.O 


[IS^^2] i^Httf^^XS Rhodococcus rhodochro 

us p-ii-i23-i(xiiatBR±#i^iaa«BfssBr «k«# 

FERM P-14193 ) fi*<7)?5X£ KT?&SC t &#*k+ 
#JS 1 fcEK<D:^X 5 KpNC903« 


[aaim2] Said ring shape plasnid, plasrrid pNC903 
which is stated in Claim 1 which designatesthat it is a 
plasmid of Rhodococcus rhodochrous P-II-12 3- 
1 (Agency of Industrial Science and Technology 
National Institute of Bioscience and Human- 
Technology deposit number FERM P-14193) 
derivation as feature. 


[000 1] 

xtK4 v K4j§iB-C*SRhodococcusJB(=HTSft 
Kli. **ilc***i««IIBB«(=J:o-C«BfS*i*» 


[000 2] 

^glL^y £;UT*f 7JS, a K"ay*^lfcl^fcy iJUT* 
^P'Ot+vK (TFP0)0)±ji«:i:(c*Jffl*iiTl^4 Q Z*i 


[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards 
novel ring shape plasmid which derives in 
microorganism which belong£to Rhodococcus being 
attached which concretely, is a epoxide producing 
microbe in regard tothe novel plasmid Making use of 
site which is cut offby restriction enzyme which 
isincluded in that, connecting DNA fragment which 
possesses DNA sequence whichis cut off to both ends 
by this said restriction enzyme you can use for 
rmnufacturing theartificial ring shape plasmid which 
becomes ring shape plasmid of this invention. 

[0002] 

[Prior Art] With short chain long olefin as carbon sourc 
e, as for no cull D. off fcjpll-k bacteria such as 
Nocardiaceae and Rhodococcus sp. which are 
separated frominthe soil oxidation doing olefin, it is 
known that it produces theepoxide which correspond 
Nocardia * 3 rally which is separated fromin soil 
with the for example propylene as carbon source is 
utilized production etc of trifluoro propene oxide 
(TFPO) which canbe utilized in broad range in 
optically active epoxide and synthetic resin , 
pharmaceutical and asthe process raw material 
intermediate of pesticide or other or^nic chemical 
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t-mz&mmffi??** kpncsoo*jii**:u wmfuhl 

fc (ttM ¥ 5-244953 #att«*Hl). *fc, DKa^AXl 

-^-;U /<*x'j3j-P 2- (J. Bacterid.) 170, 638(198 

8), 7^5-fKT>K x>/\VP*>*JU ^^f^D/W* 
Pv-(Appl.Environ.Microbiol.)56, 2818(1990), ^7X5 K 
(P I asm i d) 23. 242 ( 1 990) «4>g0|4<«|£- $ tlT I * & . 


[0 0 0 3] LfrLKtfb. ffilB-T4^X5 KpNCSOOSBS 

b*s>, fik£»»wa. »s-r*fc»tf>«rLL^ji-a)ii« 


[0 0 04] 

£»fca**ft»«ftBtt^*5 KDNA$««t4Cil: 


[0005] 

7XS KDNA&H&t-^BSBFXSfiofcirca. ^l$$ffl 
Si-^^-SKfcltftK^-iLTWB 


product. Makii^ use ofno cull D. off jpl 1 
bacteria which is separated frorrin soil of these, for 
strain improvement on that of ,developmcnt of host- 
vector s^tem of no cull D. off *> jpl 1 ^ bacteria 
whichpossesses epoxide production ability was 
expected from time before. Designates these 
nicroorg3niarias host vector development which 
isstrited is late, but this inventor, fromNocardia * a 
rally i~ of theepoxide producing strain, you 
discovered applicable plasmid pNC500 already in host- 
vector system of no cull D. oflfc jpl l ^ bacteria, 
patent application did ( Japan Unexairined Patent 
Publication Hei 5-244953 disclosure reference). In 
addition, portion of Rhodococcus sp. is designated as 
host, the journal of bacteriology (Journal of 
Bacteriology (002 1-9193, JOBAAY)) 1 70,638( 1 988) 
and Applied and enbi-Romenthajpll 
microbiology (Applied and Environmental 
Microbiology (0099-2240, AEMIDF))56,28l8(l990), 
plasmid (Plasnid)23,242(l990) or other several 
examples is reported as developmenlexarrple of host- 
vector system 

[0003] But, many of plasmid of no cull D. off jpl l 
•k bacteria derivationwhich is reported fromuntil 
recently excluding plasmid pNC500 whichdescription 
above is done, only designate only portion of the 
Rhodococcus sp. as host were something. Because of 
that, be able to apply no cull D. off jpl I ^ bacteria, 
of awider range, as host from epoxide producing 
microbe of host, in orderbreeding, to improve 
microorganism development of new vector isstrongly 
demanded 

[0004] 

[Problems to be Solved by the Invention] As for this in 
vention being something which solves above- 
mentionedproblem, objective of this invention is to 
offer novel ring shape plasmid where copy ispossible 
with no cull D. off ^> jpl l bacteria as host, in in 
theno cull D. off jpl l ^ bacteria. Especially, it is 
to offer novel ring shape plaanid DNA which derives 
in rricroor^nismwriichbelongs to Rhodococcus sp. 
which classifies in no cull D. off jpl I ^bacteria. 

[0005] 

[Means to Solve the Problems] As for these inventors, 
no cull D. off jpll -^bacteria in order that it 
canmake host, develops useable novel plasmid DNA in 
DNA rearrangement when thediligent research was 
done, was classified in this said bacteria, from 
microorganism whichbelongp to Rhodococcus sp. 
which is a epoxide producing microbe, practical novel 
ring shape plasmid was discovered as thevector in 
host-vector system, this invention was conpleted 


[0 0 0 6] WI0^7XS KB\ ft*m<Kl 2.4 kb (DM [0006] As for plasmid of this invention, molecular wei 
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tt^5X5 K-Cfey, 9JKB* EcoRU XbaU KpnK Hind 

ml Bgiiu xi* spei izxozvmiMr* %mmm Cla 

U PstU SphU BamHK AccU &tf Sad l=*oTttJ»r* 
*i*»tt»*«t*i-Ftt1-e*y. ^ottifB<D^lSB^ ClaK 
Pstk SphL BamHL AccL Rlf Sad izJcoTttBrSft 

fey. tS^5X= Kl:^7X5 KpNC903<DBf»**«BB#ttf* 


lit 1] 

[0 0 0 7] ^;»^7X5 KpNC903S«*f4«4«li:L 

Rhodococcus rhodochrous P-l 1-123-1 (XS£tfl!rlK£A 
X^iaatBWSSBr *f»5 FERM P-14193 ) tfmibtii 
o C(D$t£!fe)Rhodococcus rhodochrous P-l 1-123-1 li 

s ±IE(D ; §rES-^ FERM P-14193 T*lit*Xlg£ffi(^£^X^ 
X*a«»»HH=»tE4*iT*5y, *fc, RH»<DB¥WttH 


[000 8] 


mm, a«> 

B« O.SmKT (3B(B*«) 
4VC (+) 


ght being ring shape plaarid of approximately 2.4 
Id) ,tobe, restriction enzyme EcoRl , Xbal, Kpnl, 
Kndlll, BgUI, Or it is cut offby Spei , restriction 
enzyme Qal, PstI, Quantity of site which is cut offby 
SphI, BamHI, the AccI , and Sad is 1 respectively, 
is plasrridwhere site which is cut ofif and 
aforementionedrestriction enzyme Qal, by PstI, SphI, 
BarrM, AccI, andthe Sad is shown with below- 
mentioned restriction enzyme cleavage map Chemical 
Formula 1, naming plasrrid pNC903 itgrants this 
inventor to said plaarid 

[Chemical Formila 1] 

[0007] It was a microorganism which concretely belong 
s to Rhodococciis sp. lis microoipinismvvhich 
possesses plasmid pNC903 of tliis invention, you can 
list strain Rhodococcus rhodochrous P-II-123- 
1 (Agency of Industrial Science and Technology 
National Institute of Bioscience and Human- 
Technology deposit nurrber FERM P-14193) 
whichit separated from soil as propylene-feeding 
microbe, possesses epoxide production ability. 
Furthermore , this microorganism Rhodococcus 
rhodochrous P-II-12 3-1 with above-mentioned 
deposit nurrber FERM P-14193 thedeposit is done 
in Ministry of International Trade and Industry Agency 
of Industrial Science and Technology National Institute 
of Bioscience and Human-Technology, in addition, 
microbiological characteristic of said strain is asshown 
in Table 1. 

[0008] 

[Table 1] 


[0 0 0 9] HU&OHb^fttf 

5a-«*dt. *M«27 5</Btt* V-DAPT-fcSo B 
K»l*#l*. 16:0, 16:1, 18:1. 10-Me ■ 18:0&tffltM<J)14:0. 15 
:0, 17:0A>&fi6oTl*&. 


[0009] Chemical analysis of cell 

Mycolic acid is included dianino acid of cell wall is 
meso-DAP. aliphatic acid conponent has consisted of 
14:0,15:0,17:0of 16:0,16: 1,18: 1,10-Me* 18:0 and 
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trace amount. 

[0 0 10] 4ib¥fX h [0010] Biochemistry test 





Disassembly 


7f-> 

+ 


Adenine 

+ 


+ 


Tyrosine 

+ 


- 


Urea 





Growth with single carbon source 


- 


Inositol 1 



(+) 


iVIaltose l 

(+) 


+ 


Maimitol l 

+ 


- 


Rharmose l 



+ 


Sorbitol l 

+ 

m-t KP^V$m§®2 

+ 


M-hydroxybenzoicacid2 + 


+ 


Adipate2 

+ 

£S#lg£2 

+ 


Benzoate2 

+ 


+ 


Citrate 2 

+ 


+ 


Lactate 2 

+ 

?;U*£>l£i£2 

- 


Glutamate 2 


L-fPv>2 

-h 


L- tyrosine 2 

+ 


(+) 


Glycerol 1 

(+) 


( + ) 


Trehalose 1 

(+) 

p-t Kn*v£E#i£2 

+ 


P- hydroxybenzoic acid 2 + 

D-*7 >y -xi 

- 


D-mannose l 


T-trhTS K2 

+ 


Acetanide2 

+ 


- 


D- galactose l 


estate 



Enzyme activity 





-glucosidase 

+ 


-if 


Cysteine allyl airidase - 




Valine allyl anidase 

iSfxh (i¥£T) 



Growth test (Under of existence) 

5% NaCI 


+ 

5% Nad 

+ 
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7vKthU^ (0.02* w/v) - 


Azidosodium(0.02% w/v) - 


[001 1] a: &tp<»mm&tt>mm*. tsm^tzmtu 


[0 0 1 2] 1. 1 %(w/v) 
2. 0. 1 JKw/v) 
(+) weak posotive 

[0 0 13] *JS!S«)^7X5 KpNC903ld\ ft»ttl=l*±Ett 
£138 Rhodococcus rhodochrous P- 1 1 -123-1 ^b, ^(37rf^ 


[0014] s tuiTjtvtJi^mmit. s^(Digi-6+r*ts 
Atf. TIH(DiRj0N B Gis*(=y u »£ 1 %(w/v)asa 


(NBGtgJft) 
Nutrient Broth No. 2 (Oxoid) 2. 5 %(w/v) 
SOba-X 1. 0 %(w/v) 

^!SI»^j3 0 o cr^»ig5S^$T*tgSL. E(c^-->y 
>GBfSS*tBiS(=aiflL*IRHBJS*«li«Lfcl*, »B»jR 

(y u^ity m v%mt 

£ Q ft&fctttBSJcy, Stt^5XSKDNAtt, »»0)* 
&^<h/r*"C£& (Biochimca. et Biophysica. Act 
a., 383, 457-463 (1975) . »8*tlfc«tt^ 

kd n Aoin^b, r#p-xy;i/±T5iiaac»rs 

Ci(zJ:y, »M©W4«tt^5^5 KDNAS»«L, 
att»»*«**r*«tt^5X5 KDNA*JW»r*Ci:*< 
^^•5o £33. tUtSIS^^ Rhodococcus rhodochrous P— 11—1 
23-1 it, Stt^SKDNAilt, 2.4 kb 

d>R?7X5 KpNC903 -fll<D***LTfey, &%\zmMT 


[0 0 15] totttfito 2.4 kb 0Stt^7X= KtLtmS 


[001 1] Note: Shoulder notation of in the table symbol 
which is done shows theaddition concentration for 
culture medium, in addition, symbol (+) means below- 
mentionedlevel. 

[0012] 1. 1 %(w/v) 

2. 0.1 %(w/v) 

0 Weak posotive 

[0013] It can separate plasrrid pNC903 of this inventio 
n, due to rrcthod which fronihe above-mentioned 
microorganism Rhodococcus rhodochrous P-I I- 1 2 3- 
1 , is shown concretely next. 

[0014] Because no cull D. off jpl 1 A bacteria is dif 
ficult to be done, whenculturing in conventional 
culture medium, lysis with lysozyme or other 
bacteriolytic enzyme, this said microorganism 
iscultured beforehand with glycine entering culture 
medium, microbe which thelysis is easy to be done is 
obtained with bacteriolytic enzyme by treating withthe 
permicilin G. 1 % (w/v) extent is added culture 
medium which can use glycine for NBG culture 
medium ofthe for example below-mentioned 
composition. 

(NBG culture medium) 

Nutrient Broth No.2 (Oxoid) 2.5 % (w/v) 

Glucose 1.0 %(w/v) 

With 30 °C it cultures this said microorganism to logar 
ithrric proliferation post phase, furthermore addsthe 
permicilin G predeterrrined amount to culture medium 
and after continuing several hours culture, lysisit does 
with bacteriolytic enzyme (Such as lysozyrre and 
Achroirobacter ^ ^jp8 tar ). from lysate which 
is acquired, it can separate cyclic plasrrid DNA,with 
known method ( Bi ochinxa et Bi ophysica. Acta., 
383,457-463(1975) reference). Furthermore, cyclic 
plasrrid DNA where molecular weight differs from 
gathering of thecyclic plasrrid DNA which is separated, 
by electrophoresis doing on agarose gel, can 
beseparated, cyclic plasrrid DNA which possesses 
molecular weight of object can beisolated. 
Furthermore , as for this said microorganism 
Rhodococcus rhodochrous P-II-12 3- 1 , molecular 
weight has had only thesaid plasnid pNC903 one 
kind of approximately 2.4 Id) as cyclic plasrrid 
DNA, can isolate easily. 

[00 1 5] When molecular weight sensitivity for various r 
estriction enzyme which this said plaarid pNC903 
which isisolated as ring shape plasrrid of 
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[00 16] 
[S2] 

^5 KpNC9O30MHIH*lcS*-4«fitt 

0 
0 
0 

0 
0 
0 


EcoRI 
Xbal 
Kpnl 
Hindill 
Bglll 
Spel 
Glal 
Pstl 
Sphl 
BamHI 
Accl 
Sac I 

[0 0 17] iit$ % ±EW 


approxinBtely 2.4 kb has is injected, 
thesensiuvity is something which is shown in Table 2. 

[0016] 
[Table 2] 

It confronts restriction enzyme of plasrrid pNC903 sen 
sitivity 


Number of restriction enzyme 


cutting site 


EcoRI 

Xbal 

Kpnl 

Hindill 

Bglll 

Spel 

Clal 

Pstl 

Sphl 

BamHI 

Accl 

Sad 


0 


0 
0 

c 

0 
0 

1 


1 


[0017] Furthermore, above-mentioned restriction enzym 
e is restriction enzyme which is acquiredfrom respective 
following microbe type. 




Title of restriction enzyme microbe type 

EcoRI 

Escherichia col i RY13 

EcoRI 

Escherichia coli RY13 

Xbal 

Xanthomonas badrii (ATCC 11672) 

Xbal 

Xanthormnas badrii (ATCC 1 1672) 

Kpnl 

K 1 ebs i e 1 1 a pneumon i ae 0K8 

Kpnl 

Klebsiella pneumoniae OK8 

Hindill 

Haemophilus influenzae Rd 

Hindill 

Haemophilusinfluenzae Rd 

Bglll 

Baci 1 lus globigi i 

Bglll 

Bacillus globigii 

Spel 

Sphaerotilus natans (ATCC 13923) 

Spel 

Sphaerotilus natans (ATCC 13923) 

Clal 

Caryophanon latum L 

Clal 

Ca ryop ha non latu ni 

Pstl 

Prov i dene i a stuart i i 1641 pPstlOl 

Pstl 

Providencia sruartii 1641 pPstlOl 

Sphl 

Streptomyces phaeochromogenes 

Sphl 

Streptomyces phaeochromogenes 
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BamH I Baci 1 1 us subti I is MT-2 (pBamH I RM22) 

Accl Acinetobacter calcoaceticus 

Sac I Streptomyces achromogenes (ATCC 12767) 


[001 s] mmmm\zj:&®m®m<Dm** mmmm 

BSSfFSTlC^XS KpNC903$5g±JHftU 

DNA) £0. 7%7^P-xy;HgacS)|zA> 
It, »«WttftDNABr^a)«H»^b»S**i4. *SS®cD 
7A^77-vODNA(A DNA)£»]IK»* Hindlll T;! 
fcUS&ti*. BE»#*fi<BDNA»r*(J. MoL Biol., 98, 
551-564 (1975)*#BB)$H-(D7#P-^^U±T?a)Saj* 

tifcDN ASrAO^SfiKtbL/co ±E<DWBB* Clal, 
PstI, SphI, BamHI, Accl, Xii Sad T*5c£$ltU f# 
bti4>PHbttl («Bf**ifcDNA) li, -ttif^hft 2.4 kb 0 
#*fi«#*4*-fl>DNAir*T!*ofc. B?7X5 
KpNC903£, ±.IB<0*JBS#iR Clal, PstI, SphI, BamH I , 
Accl, Sad CD2fflW±$ffl^t)-B-Tffll^c^3il3cfcoT 
«aO)DNABr>Va)»?-fi*-ttl-f*l7tfP-xy 

H*ft*Lfc. fcifc, SlM=ifi»LTS«r« Pstli Sphlfl 

«-Ctt*«l=BH-e*ftt^ Pstl<h BamHI(z«fey^gf*tL 
58) 0.2 kb DNABrtf^lz SphlOWKati^SftrSCi: 
^JSiS-T^C^r* PstI 4: SphiaeBRttfiaHftSttSL*:. 

KpNC903tt % */l/T -f 

-frya-frlxUM ( Rhodococcus rhodochrous P-l 1-123-1 ) cf 
I=J31*-C«SjMt*., ^JI/f-<t7tJI/Aag<0DN A}g§l( 


BamHI Bacillus subtilis MT-2 (pBamHI RM22) 
Accl Acinetobacter calcoaceticus 


[0 0 19] W^^7X$ KpNC903l£, 1211 
*(=J:*BBH»ttS*LTj3y. R§BS»tfc**JJBLT\ R? 

ac<h*<-ri#£ 0 seki*, R?5*s K*i**a>Rtti;:.fcy» 
6*i4R*w=, gw^r^iie^DNAerWr, * 

«tt*f*:t3WW»*. SR*5X5 KpNC903*«± 
£ KpNC903j&*fi*f5 Rhodococcus rhodochrous P-l 1-123-1 


SacI 
) 


Streptomyces ac hr omogenes (ATCC 12767 


[0018] Plasmid pNC903 complete digestion it does qu 
antity of cutting site dueto each restriction enzyme, 
under restriction enzyme existing of excess quantity, 
it appliesthe digest (ItwascutoffDNA) whichis 
acquired on 0.7 % agarose gel electrophoresis, is 
decided fromthequantity of types of separable DNA 
fragment, digestion it does DNA ( DNA) of lanixla 
phages of E. coli with restriction enzyire Hindlll and 
is acquired, you applied DNA fragment ( Journal of 
Molecular Biology (0022-2836, JMOBAK) , 98, 55 1- 
564 (1975) reference) of known molecular weight on 
theelectrophoresis on same agarose gel, you calculated 
molecular weight of DNA fragment whichis cut off on 
basis of standard curve which is drawn with phoresis 
distance. Above-mentioned restriction enzyme Clal, 
complete digestion it did with Pstl,the SphI, BamHI, 
Accl or SacI, digest (It was cut off DNA) which is 
acquired was single DNA fragment which possesses 
molecular weight of therespective approximately 2.4 
kb . Furthermore, restriction enzyme cleavage map 
which is shown in Figure 1 by being acquiredby 
treatment which is used said plasmid pNC903, above- 
mentioned restriction enzyme GaI,combining 2 kinds 
or more of PstI, SphI, BamHI, Accl andthe SacI 
measures molecular weight of DNA fragment of 
multiple respecti velywith agarose gel electrophoresis, 
was drawn up. Furthermore , proximity doing 
mutually, cleavage position of the PstI and SphI 
which exist cannot distinguish with themeasurement of 
molecular weight with electrophoresis on agarose gel 
easily, but itwas related cleavage position of PstI and 
SphI by factthat you verify that cleavage site of SphI 
exists in approximately 0.2 kb DNA fragment which 
is cut offby PstI and BamHI specific. In addition, as 
for plasmid pNC903 of this invention, duplication 
does, theDNA replication starting point (replicon) of 
no cull D. off jpl 1 A bacteria is indwelling that in 
in theno cull D. off & jpl 1 ^ bacteria (Rhodococcus 
rhodochrous P-II-12 3- 1) which derives. 

[0019] Plasmid pNC903 of this invention cleavage site 
due to restriction enzyme which is shown inthe 
Figure 1 has had, making use of said cleavage site, 
decorating said plasmid, thevarious useful plasmid. 
vector can develop. Furthermore, in derivative which 
is acquired said plasmid or by thedecoration, DNA 
fragment of gene which is made object, to installthe 
DNA fragment of gene which for example 
monooxygenase or other enzyme or protein code i s 
donemaiang use of cleavage site due to above- 
mentioned restriction enzyme, introducing cyclic 
plasmid which is acquired into host microorganism, 
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)n*m®Awmzmi*htit>o £*>\ i^xs kpnc903$s 
ft <t* <o^sy(fit££ t fc b rae* d n a \z ± y l r , titt 

. K^5X5KpHC903*»»LT»6tL«Bffiie** 
LigflJ-f&CtTi, SSfcRStt^XS KI=cfcy»IHB»* 


[0020] ftfc, ±IB0)R^^X5 KpNC903O)iB1titfi?-(c 

, #ffiAtK Scientific American 233(1) 24-33 (19 

75), Molecular Cloning : a Laboratory Manual. Cold Spr 
ing Harbor, NY : Cold Spring Harbor (1982) fcifCiKK* 

(D^5X5 KpNC903. l&imJvXS. KpNC9Q3^b±IS0DN 
A«*»*««lz*y|HB4ti*att^5X5 K*g±«£» 

;uAMB<0JBIIIS*:7n h^7X hSIiX^xP^^x McLT 

, Stt^xs K*#yif i/>«r»;a-^ (peg) t&n 

S^SCfcaitt^XS KS»Ar«*S W. Bacterid. 
170, 638-645 (1988) ft£$#RB) , $fcl*IMS$»Kilttffl 

S^AtSi^ hP7tfb-va >>£ (Appl. Enviro. Micro 
bio. 56, 2818-2825 (1990) £i?£#HB) ^(DttSflO&ffiSig 


[002 1] Hictt, *fSW0)^5X5 KpNC903*^5X5 K 


neoplastic transformation the host it is possible to do. 
It can use for ideal no cull D. off fcjpll bacteria 
which possessesthe enzyme group which administers 
duplication of plasnid DNA such as theDNA chain 
synthase (DNA polymerase) which resembles 
Rhodococcus rhodochrous P-II-12 3- 1 where said 
plasnid pNC903 derives as host-vector systemthe this 
said plasnid pNC903 as host nicroorganign which it 
can apply. Furthermore , when saidplasmidpNC903 
when it applies, as host-vector systemdecorating gene 
of selectable marker which said plasnid is widely used, 
thethio X pick-up ^ ton resistance gene of for 
example Actinomycetes derivation, chloramphenicol 
resistance gene of E. coli derivation, with genetic 
DNA which brings anpicillin resistance gene and 
kanamycin resistance gene or oilier drug resistance, 
i ruses resistance gene as plasnid vector which is 
indwelling, it is desirable. Namely, decorating said 
plasmid pNC903, resistance gpne which is acquired it 
producesthe cyclic plasnid which installs DNA 
fragment of gene of object in theplasmid vector which 
is indwelling, is acquired, introducing into host 
nicroorgarrismwhich designates this cyclic plasnid as 
object, it designates theaforementioned drug resistance 
as indicator and by fact that it sorts,easily it can sort 
microorganism which neoplastic transformation is done 
due to said cyclic plasmid . 

[0020] Furthermore, as for installation of gene or other 
DNA fragment which decoration orthe polypeptide and 
protein due to resistance gene of above-mentioned said 
plasmid pNC903the code is done, it is possible to do 
genetic DNA rearranging technology ofthe public 
knowledge, making use of technique which is stated in 
for example cited reference Scientific American 233( 1 ) 
24-33(1975)andthe Molecular Cloning : a 
Laboratory Manual. Cold Spring Harbor , NY: Cold 
Spring Harbor (1982) etc cyclic plasmid which is 
made objective measures molecular weight andthe 
fraction collection is possible. In addition, plasmid 
pNC903 of this invention, Or cyclic plasnid which is 
manufactured from said plasnid pNC903 by theabove- 
mentioned DNA rearranging technology is introduced 
into host microorganism, cyclic plasmid method 
which imports cyclic plasnid by fact that itcoexists 
with polyethylene glycol (PEG) ( Journal of 
Bacteriology (0021-9193, JOBAAY) 170, 638-645 
(1988) etc reference), or cell is cultured to log^thrric 
growth phase rridperiod thecell of no cull D. off 
jpll bacteria which is a for example host 
microorganism to protoplastor spheroplast, electric 
pulse of high voltage is given and electroporation 
method (Ap pi . Enviro. Microbio. 56, 2818-2825 
(1990) etc reference) or other known 
technologywhich imports cyclic plasnid can be 
applied 

[002 1] Furthermore, With plasnid pNC903 of this inv 
ention as plasmid vector to use, It is possible to 
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[0022] 
[SIKfl 1 1 

Rhodococcus rhodochrous P- 1 1 -123-1 ^b(D^7XS KpNC9 

Rhodococcus rhodochrous P-ll-123-1 OX7> h^ysfi^ 
3«*SftU *-ft£;$ftiStfe [Nutrient Broth No.2(0xoid 
) 2.5 %(w/v),^a-X 1 %d/v),^Jy> 1 %(w/v)] 
500ml |z|S«U 30°CT*21B#r^SMtS§Lfco Z<Dft&T\ 
BUfEigSiS^fifc!f^;lgA< 0.5 units/ml fcft«fi(D^--> 

»*LfcaRBa>»{*SR18«5ft^&*BL, TEfflftt [0.0 
25M h'JX (tKP*WH) 7£/*£> (HJX) , 0 
.025M EDTA : pH8. 0] TSfeftLfc. »Mj8E [0.3Mv 

3g, 0.025M h'JX, 0.025M EDTA, 2 mg/ml 'J 7^ -A, 2 
mg/ml 79P^^fy- b\ 50 «g/ml RNase : pH8. 0] 
20ml *KHSU 30^2BSM£JC*1*fc o 4»6*iSfilt»f- 
. 2%(w/v) 7^ U h y ^ A tO. 3M*»ft* h y ^Afr 

b ft S»*1Qml £&iD U a < S£ LT^b55°C<Z)a?8*f3 1 
RBIBl^fc. ZO)ffiz % ?x/-JU • ^DQ*;UA (1^:1 

w a** 4mi *jo* % i»inft<a-t#. 


[0023] C(Dfi5BLfca*» 4°Cr*3O« k r 0 117OOOx gO&jfe 

§07i;-^^PPtOl/A (18: 1§) jfi^a*jDifi 
<«tffcll, 4°CT*30»P B E i17000x g(DS6»gS(Z/)Mt, ttgSL 


produce useful metabolite with enzyme which is made 
the objective or to install gene which protein code is 
done as forthe neoplastic transformation strain of host 
microorganism which introduces cyclic plasnid which 
is acquired,culturing that itself with known method, it 
it makes objective of theenzyme or it to be possible 
feet that it produces protein, withthe reaction of enzyme 
and substrate which in addition it makes theobjective. 
Namely, enzyme or, protein secretory production 
doing or product accunnlation be ableto do, 
furthermore with enzyme which is produced in 
extracellular,, theolefin of for example substrate 
oxidation doing with enzyme , or other enzymatic 
reaction whichproduces optically active epoxide 
which correspond to do, difficultly digested nutter 
quality which is nxidcthc objective disassembling with 
enzymatic reaction , it can convert to metabolite inthe 
intracellular. 

[0022] 

[Working Example 1] 

Isolation of plasnid pNC903 from Rhodococcus rho 
dochrous P-II-12 3-1 

3 platinum loop quantity it recovered from slant of Rh 
odococcus rhodochrous P-II-12 3- 1 , that 
theinoculation did in liquid culture medium (Nutrient 
Broth No.2(Oxoid) 2.5 % (w/v), glucose 1 %(w/v), 
glycine 1 %(w/v)) 500 ml , 2 1 hour shaking 
culture did with 30 °C With this time point, 
pennicilin G of quantity where concentration in 
theaforementioned culture medium becomes 0.5 units/ 
ml was added, furthermore 3 hoursculture continued 
with 30 °C. Next, microbe collection it did cell mass 
of this said microbe which was cultured fromthe said 
culture fluid, washed with TE buffer (0.025M tris 
(hydroxymethyl) aninomethane (tris) and 0.025 MED 
TA : pH 8.0). Suspension it did said cell mass, in 
lysate (0.3M sucrose , 0.025M tris , 0.025 MED TA,2 
mg/ml lysozyme , 2 mg/ml achromopeptidase (EC 3. 
4.21.50) and 50 gfai RNase: pH8.0) 20 ni ,2 
hours reacted with 30 °C in reaction mixture which 
is acquired, to add solution 10 ml whichconsists of 2 
% (w/v) sodium lauryl sulfate and 0.3M sodium 
hydroxide, after nixing well, 1 hour youput in warm 
bath of 55 °C In this liquid, 1 ninute it nixed well 
including phenol * chloroform (1 
penrittinVinserting: 1 pernitting/inserting) nixed 
solution 4 ml ,the clouding did total liquid 

[0023] Liquid which this clouding is done, was applie 
d on centrifugal separation of the3 0-ninute 1 7000 X 
gwith4°C, solution of top layer wiiich isacquired 
fraction collection was done. For second time, after 
nixing well that and including phenol * chloroform 
(1 pernitting/inserting: 1 pemitting/inserting) nixed 
solution of equivalent, you applied on centrifugal 
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[0 0 2 4] Z<Dft®Ltz±momfc\~s ttitm^w^T 

»»»tf2fsg<Bx* y -;u£jn*, *f as Lfca«**3i^» 

gtT*0i|XLfco (HlilXLtc?tiS^^5nil0TE^fe^(cj§^L, X 
1= CsCI 7.5g 1.5mg/ml llltx^ A-TE|S®;l£2inl <b 
U 120,000xg<7) 


[0 0 2 5] afc#»Lfc^X5 KB#«, ^n^^i-^ 
y««JU MLfco #BLfc^X5KB#*. n-?*y- 
JI/CfcBLJlfcx^^AfcBl**:. *0)fiL TE«tt«U»L 
TiMffU x*y-jua»(=J:y«B^A5 KB#*#fc. 
I5ISH?5X5 KB»* 0.5 niaTEBSSttMIU 0. 1%T 

fiu-x?)im%bm( too v, 1 wn hi&u » 

2.4 kb 0*5X5 K/*>K0>#tt*ttBLfco tt»*« » 
2.4kb <DZ?yX$ KA> K£*fcyjU»#«#ttLfc. C0) 

■a-, xi=a!*ifti(=«i*BsMi*i*fcii, a«fHrticaa»ias 

B<KU COElittLfciSaic, 0. 1f&S<Z)3M RIWHJ^AtK 

jsaat;2fss<Dxiiy-^sjp*, ttdjLfca»tt£at't># 

HT*[°]iiXLr, Jt£E»£fH\ iM(7)*5X5 KpNC903&fl 

REL «J1B#*S ft 2.4kb 0*5XS K/<>Ktt#M>*5X§ 
5X5 KpNC903<D*7?&4 


[0026] *fc, *5X5 KpNC903t, #aMBit*f=J:? 

**7#P-X*JUB«5HftlcAM+ % §DN ARr^a>«ttS^ 
tft+SmMztZb. *5X5 KpNC903<D»*fitt« 2. 


separation of 3 0-ninute 17000 X g with the4 °Q 
fraction collection you did solution of top layer which 
is separated 

[0024] In solution of top layer which this fraction colle 
ction is done, after agitatingcalniy, that and including 
diethyl ether of equivalent, it left for awhile. You 
threw away diethyl ether of top layer which it separates, 
for thesecond time in solution of bottom layer, you 
extracted that andincluding diethyl ether of equivalent. 
After aforementioned ether extraction, in liquid of 
bottom layerwhich is acquired, precipitate which was 
precipitated including the 0. 1 time permitting/inserting 
3M sodium acetate aqueous solution and 2- 
foldpemitting/inserting ethanol. it recovered with 
centri fugpl separat i on it nxrlted preci pi tate which 
recovers in TE buffer of the5 ml, it nixed furthermore 
including with CsQ 7.5g and 1.5 mg/ml ethidium 
bromide-TE buffer 2 ml ,acquired solution This 
solution was applied on density gradient centrifugal 
separation of 4 2 hours 120,000 Xg. 

[0025] Centrifugal separation it detected plasmid fractio 
n which is done, with ultraviolet light illumination , 
the fraction collection did. plasmid fraction which 
fraction collection is done, was treated with n- butanol 
and theethidiumbronide was excluded dialysis it did 
after that, vis-a-vis TE buffer, itacquired refining 
plasmid fraction with ethanol precipitation . It melted 
said refining plasmid fraction in TE buffer of 0.5 ml, 
offeredto 0.7% agarose gel electrophoresis ( 100 V 
and 1 hour ), verified existence of plasmid band of 
molecular weigjit approximately 2.4 kb . gel 
portion which includes plasmid band of said 
molecular weight approximately 2.4 kb the fraction 
collection was done. With TE buffer of trace inserting 
this gel portion in dialysis membrane, the 
electrophoresis doing, furthermore with centrifugal 
separation solution which in reverse directionremains 
after short time phoresis and inside dialysis membrane 
it recovers, this in thesolution which recovers, 
precipitate which it precipitated including the 0. 1 time 
permitting/inserting 3M sodium acetate aqueous 
solution and 2-foldpernitting/inserting ethanol, 
recovering, vacuum drying it does, plasrrid 
pNC903of objective can acquire. Furthermore , 
above-mentioned refining plasmid fraction is offeredto 
agarose gel electrophoresis, when separating plaaiid 
where molecular weight differs, theplasmid band other 
than plasmid band of aforementioned molecular weight 
approximately 2.4 Id) is not discovered, as for cyclic 
plasmid which this said microbe has, onlythe plasmid 
pNC903 it understands that is. 

[0026] In addition, plasmid pNC903, when single dig 
estion, double digestion or triple digestionit did 
with various restriction enzyme, it applied DNA 
fragmentwhich is acquired on agarose gel 
electrophoresis, sought molecular weight from mobility 
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Hindi 1 1 VjmLX*bti*mXa>mW}toSL<0'** 
->*SlzLT*SLfco SIC, ^*i&d!>«*fr&, i$^5X 
£ KpNC903ttHl<D«JJ8^*6H*^-rci:3&<»^ofco £fc 

&W\*+ Pstlt BairtHII=«fc 0.2 kbDNABr* 

SphlflO«IBf«BttA<S*r4Ct*»B-r4Ci:-C Pstlt 
Sphl0>IBSttfi0Hft&&£Lfc. 


[002 7] 


ofeach DNA fragment, molecular wight of plaarid 
pNC903 was approximately 2.4 kb . In this case, 
reaction condition of restriction enzyme, you followed 
condition which isdecided by supplier. Furthermore , 
disassembling DNA with restriction enzyme HindUI , 
thepattern of standard mobility of fragment which is 
acquired it decided the molecular weight, on basis of. 
Furthermore, from these results, as for said plasmid 
pNC903 it understood thatthe restriction enzyme map 
of Figure 1 is shown. In addition, you cannot 
distinguish with measurement of molecular weightwith 
electrophoresis on agarose gel easily, proximity doing 
mutually, it waslocated Pstl and SphI which exist 
cleavage, by fact thatyou verify that cleavage site of 
SpliI exists in approximately 0.2 kb DNA 
fragnrntwhich is cut off by Pstl and BaniHI 
relationship of cleavageposition of Pstl and SphI 
specific. 

[0027] 

[Effects of the Invention] Cyclic plasnid pNC903 of th 
is invention has had cleavage site each one due to 
various restriction enzyme,making use of cleavage site 
which this specific is done, can introduce candecorate 
imported DNA fragment, can develop many useful 
plasnid vector. Furthermore, as for this said plasnid, 
copy is possible with no cull D. off jp 1 1 A bacteria 
as host, in in no cull D. off & jpl 1 A bacteria,it is 
useful as plasnid vector in host-vector system In 
addition, said plasnid using, Introducing decorating 
imported DNA fragment, cyclic plasnid vector which is 
acquiredto do, Furthermore it is possible to produce 
useful metabolite and enzymatic reaction product with 
thevarious enzyme or to install gene which protein 
code is done rmkinguse of neoplastic transformation 
strain of host microorganism which introduces cyclic 
plasmid which isacqirired, culruring said neoplastic 
transformation strain, enzyme of objective or it 
ispossible, to produce protein, with reaction of enzyme 
and thesubstrate which in addition it makes objective 
in cyclic plasmid vector which isacqirired 


[■S0ML4BM] 

[01] %m#m CtaL PstL SphI, BamHL AccL fttfS 
acll=J:*ttR»tta«»tt«*«*?5*5 KpNC903(OMIH 


[Brief Explanation of the Drawings)] 

[Figure 1] Restriction enzyme cleavage map of plasni 
d pNC903 which shows relative position of cleavage 
site due to therestriction enzyme Gal, Pstl, SphI, 
BamHI, AccI, andtheSacI. 
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Use of S YCO for catalyst optimization 

SYCO is a series of related plasmids in which operons relevant for 3G production are 
expressed by promoters of varying strengths on a single plasmid. The operons may 
include, but are not limited to, dhaBl-3J(, orfYJC-W, and darllgppl. Individual operons 
may also be complete or may be missing one or more of the genes that make up the 
operon. The promoters include, but are not limited to, the GI promoter mutants 
previously described. The various expression cassettes (promoter-operoh) are modular 
and can be assembled in a wide variety of configurations. This allows direct analysis of 
the impact of expression level on catalyst performance, and therefore facilitates catalyst 
optimization. 

EXAMPLE 

Use of SYCO to examine effect of orf expression on catalyst performance 

The orf operon from pKP32 (described previously) was PCR amplified (SEQ ID NOS: 6- 
7) with Hindlll at the 5' end and Avrll at the 3' end, and subcloned between Hindlll and 
Avrll in pLitmus28 (New England Biolabs) to generate pKP38. The EcoRVHindUl 
restriction fragment containing the GI mutant promoter PI. 6 from pMP38/1.6 (described 
elsewhere) was subcloned between EcoRl and Hindlll in pKP38 to generate pKP39. The 
AvrlllXbal restriction fragment containing the dhaB expression cassette from pMP38/1.6 
was subcloned between Avrll and Xbal in pLitmus28 (New England Biolabs) to generate 
pMP39. The AvrlVXbal restriction fragment containing the dhaB expression cassette 
from pMP39 was subcloned into the Avrll site of pRJ50 to generate pSYCOl 1. The AvrU 
restriction fragment containing the orf expression cassette from pKP3 9 was subcloned 
into the Nhel site of pSYCOl 1 to generate pSYC012. The plasmids pSYCOl 1 and 
pSYC012 are identical except that pSYCOl 1 does not contain the orf operon. Therefore, 
when combined with the glycerol pathway on pAH48 (described elsewhere) these 
plasmids can be used to examine the effect of orf expression on catalyst performance 
metrics such as titer (Table 1), rate, yield or B12 utilization. 


EXAMPLE 

Use of SYCO to examine effect of orf expression level on catalyst performance 

The EcoRV Hindlll restriction fragment containing the GI mutant promoter GI PI. 5 from 
pMP38/1.5 (described elsewhere) was subcloned between EcoRl and HindUl in pKP38 to 
generate pKP40. The Avrll restriction fragment containing the orf operon driven by GI 
P1.5 from pKP40 was subcloned into the Nhel site of pSYCOl 1 to generate pSYC013. 
The EcoRV Hindlll restriction fragment containing the GI mutant promoter PI. 20 from 
pMP38/1.20 was subcloned between EcoRl and Hindlll in pKP38 to generate pKP41. 


Table 1 


pSYCOl 1 
pSYC012 


orf expression 
no 

yes 


3G titer (g/U 

58 

110 


The Avrll restriction fragment containing the orf expression cassette from pKP41 was 
subcloned into the Nhel site of pSYCOl 1 to generate pSYC014. The EcoRVHindm 
restriction fragment containing the GI mutant promoter P3.4 from pMP38/3.4 was 
subcloned between EcoRl and Hindlll in pKP38 to generate pKP47. The AvrE restriction 
fragment containing the orf expression cassette from pKP47 was subcloned into the Nhel 
site of pSYCOl 1 to generate pSYC024. The plasmids pSYC012, pSYC013, pSYC014 
and pSYC024 are identical except for the specific GI promoter mutant used to express 
the orf operon, which is PI. 6, PI. 5, PI. 20 and P3.4, respectively. Therefore, when 
combined with the glycerol pathway on pAH48 (described elsewhere) these plasmids can 
be used to examine the effect of orf expression level on catalyst performance metrics 
such as titer (Table 2), rate, yield or B12 utilization. 


Table 2 

relative orf expression 3G titer (oJD 

pSYC012 1.0 110 

pSYC013 0.25 80 

pSYC014 0.0625 95 

pSYC024 6.6 88 


EXAMPLE 

Use of SYCO to examine effect of orfY expression on catalyst performance 

The orJX-orJW genes were PCR amplified using primers designed to incorporate a 
Hindlll site at the 5' end and an Avrll site at the 3' end (SEQ ID NOS: 1-2) from pKP32 
and the product was subcloned between Hindlll and ^Ivrll in pLitmus28 (New England 
Biolabs) to generate pKP37. The EcoRV Hindlll restriction fragment containing the GI 
mutant promoter PI .6 from pMP38/l .6 was subcloned between EcoRl and HindUl in 
pKP37 to generate pKP43. The^vrll restriction fragment containing PI. 6 expressing 
orfX-orfW from pKP43 was subcloned at Nhel in pSYCOl 1 to generate pSYC015. The 
EcoRUHindlll restriction fragment containing the GI mutant promoter PI. 5 from 
pMP38/l.was subcloned between EcoRl and HindUl in pKP37 to generate pKP44. The 
^vrll restriction fragment containing P1.5 expressing orfl(-orfW from pKP44 was 
subcloned at Nhel in pSYCOl 1 to generate pSYCOl 6. The EcoRV Hindlll restriction 
fragment containing the GI mutant promoter PI. 20 from pMP38/1.20 was subcloned 
between EcoRl and Hindlll in pKP37 to generate pKP45. The AvrU restriction fragment 
containing PI .20 expressing orflC-or/W from pKP45 was subcloned at Nhel in pSYCOl 1 
to generate pSYCOl 7. The EcoRUHindlll restriction fragment containing the GI mutant 
promoter P3.4 from pMP38/3.4 was subcloned between EcoRl and HindUl in pKP37 to 
generate pKP48. The Avrll restriction fragment containing P3.4 expressing orJX-orfW 
from pKP48 was subcloned at Nhel in pSYCOl 1 to generate pSYC025. The plasmids 
pSYC012 and pSYC015 are identical except that pSYC015 does not express orfY. 
Therefore, when combined with the glycerol pathway on pAH48 (described elsewhere) 
these plasmids can be used to examine the effect of orJY expression on catalyst 
performance metrics such as titer (Table 3), rate, yield or B12 utilization. 


Table 3 

orfY expression 3G titer (g/L) 

pSYC012 yes 110 

pSYC015 no 122 


SEQ ID NO: 1 

CAT AAG CTT AAC GAG GGG ACC GTC ATG TCG 
SEQ ID NO: 2 

ACG CCT AGG CCA GTT CAA GCG CAA GCA TCA G 
EXAMPLE 

Use of SYCO to examine effect of glycerol dehydratase expression level on catalyst 
performance 

The AvrlllNotl restriction fragment containing GI PI. 6 and 5' dhaBl in pSYC012 was 
replaced with the corresponding AvrlllNotl restriction fragment from pMP38/l .5 to 
generate pSYC018. The AvrlllNotl restriction fragment containing GI PI. 6 and 5' dhaBl 
in pSYC013 was replaced with the corresponding AvrlllNotl restriction fragment from 
pMP38/1.5 to generate pSYC019. The^ivrll/Afotf restriction fragment containing GI 
PI. 6 and 5' dhaBl in pSYC014 was replaced with the corresponding AvrlllNotl 
restriction fragment from pMP38/1.5 to generate pSYCO20. The HindUl restriction 
fragment containing the orf operon followed by GI PI. 5 from pSYC019 was subcloned 
at Hindlll in pMP38 to generate pSYC026. The plasmids pSYC013 and pSYC019 are 
identical except for the specific GI promoter mutant used to express glycerol dehydratase, 
which is PI. 6 and PI. 5, respectively. Therefore, when combined with the glycerol 
pathway on pAH48 (described elsewhere) these plasmids can be used to examine the 
effect of glycerol dehydratase expression level on catalyst performance metrics such as 
titer, rate (Table 4), yield or B12 utilization. 

Table 4 

relative 3G rate (g/tank/hr) 

dehydratase 2mgB12 4mgB12 8mgB12 16mgB12 

pSYC013 1.0 2.9 11.4 37.1 35.1 

pSYC019 0.25 11.1 20.7 32.0 33.9 


EXAMPLE 

Use of SYCO to examine effect of glycerol dehydratase expression level in the absence 
of orfY expression on catalyst performance 

The AvrlVNotl restriction fragment containing GI PI. 6 and 5' dhaBl in pSYCOlS was 
replaced with the corresponding AvrlllNotl restriction fragment from pMP38/1.5 to 
generate pSYC021 . The AvrlllNotl restriction fragment containing GI PI .6 and 5' dhaBl 
in pSYC016 was replaced with the corresponding AvrlllNotl restriction fragment from 
pMP38/1.5 to generate pSYC022. The AvrlllNotl restriction fragment containing GI 


PI. 6 and 5' dhaBl in pSYC017 was replaced with the corresponding AvrWNotl 
restriction fragment from pMP38/1.5 to generate pSYC023. The plasmids pSYC015 and 
pSYC021 are identical except for the specific GI promoter mutant used to express 
glycerol dehydratase, which is PI. 6 and PI. 5, respectively. Therefore, when combined 
with the glycerol pathway on pAH48 (described elsewhere) these plasmids can be used to 
examine the effect of glycerol dehydratase expression level in the absence of or/Y 
expression on catalyst performance metrics such as titer (Table 5), rate, yield or B12 
utilization. 


EXAMPLE 

Use of S YCO to examine effect of orfW expression on catalyst performance 

The plasmids pSYCO106 and pSYCO109 are identical except that pSYCO109 does not 
express orfW. Therefore, these plasmids can be used to examine the effect orfW 
expression on catalyst performance metrics such as titer, rate, yield (Table 6) or B 12 
utilization. 


Table 5 


pSYC015 
pSYC021 


relative dehydratase 
1.0 
0.25 


3G titer (g/L) 

122 

105 


Table 6 


pSYCO106 
pSYCO109 


orfW expression 
yes 
no 


3G weight yield (%) 
24 
19 


